m fe< & & m 




(SI) Wteftlft&Wl 


Al 


(11) B&-&B8#-S§- 


WO00/28S36 


G11B 7/135, G01N 37/00, G02B 6/12, 






21/00 






2000^5^18 0(18.05.00) 






(43) BB£4*P§ 0 



(21) m^mmm^r 

(22) S^ttiKB 

(30) fettWr—Z 
#®¥lO/3 17671 
4*^^10/331694 
^S 5 ?! 1/8082 
4#ffi¥l 1/210973 



PCT/JP99/06150 
19993M 1^4 0(04.1 1.99) 



1998^1 1^9 0(09. 11.98) JP 

1 998¥ 1 1 Jl 20 0 (20. 1 1 .98) JP 

1999¥l^ 14 0(14.01.99) JP 

1 999^7 Jl 26 0 (26.07.99) JP 



(71) ttiKA (*BSr^<-f"-<Tcotg3£@Jco^-C) 
(SEIKO INSTRUMENTS INC.)[JP/JP] 

261-8507 ^m^m^mmm^miTBmm chiba,(jp) 



(72) an* ; *5<fctf 

(75) 3SW#/ffiffiA (*a^OV^-CCO^) 
ftli^t II (KATO, Kenji)[JP/JP] 
Sr^ P^(NIWA,Takashi)[JP/JP] 
Tfr® il(ICHIHARA, Susumu)[JP/JP] 
=F *® J§ (CHIBA, Norio)[JP/JPl 

^(OUMI, Manabu)[JP/JP] 
ffiraS?T(KASAMA, Nobuyuki)[JP/JP] 
3fcf23 if#(MITSUOKA f Yasuyuki*)[JP/JP] 

T261-8507 =f-m^mmm&&*m\T s mm 

±4 a— f l/aVAr* V^ttSi^ttrt Oiiba,(JP) 
(74) tt3SA 

#®SHb(HAYASHI, Keinosuke) 

T270-2252 ^m^FrtTTRiSUPSChiba^JP) 

(81) J§£B JP, US, (AT, BE, CH, CY, DE, DK, 

ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: NEAR-FIELD OPTICAL HEAD AND PRODUCTION METHOD THEREOF 



101 




104 



105 



(57) Abstract 

A near-field optical bead (3000) which can be produced using a silicon process and can permit the irradiation and detection of light 
through a fine aperture while being positioned stably close to media, and which comprises a fine aperture (3008) formed at the apex of a 
taper, a light introduction unit (3002) for allowing light to propagate in approximately parallel to media, and a ligbt reflection layer (3001) 
for reflecting the light propagated through the light introduction unit (3002) in the direction of the fine aperture (3008), the head is further 
provided with a condensing function capable of irradiating light condensed on the fine aperture (3008). 
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5O2Jti::«£LT:»fifcLT4iJ:lC::0*^ El6lz^-T j^CCT— 

^^^504O^«^lSIS1-^oJi^O¥^^i25tXflX*ffl^b*v^it-h 1 jV 
25 ?774&ffi£®.mLT. 3ta|2ttt504±J=X^.>^«flli-*TX^»*a 
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7feJRltll503{CttV3feStt3<DEl>AI, Aui^ofc41ttft#iU X^ 
15 .08T-#£J5ftU £<(Dft£B8^ 
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te ¥ S ? p — J* tz It f&£ ffi □ 0) It £> o £ < % g n °a ft ti 

^7O40)^®rc#S«^^iKK7O3<7)Atf^^P.^K.3fe2|JKK7O 
3^IC^A^H^o ^A$^fc^l*> ^^^K703|^$ffiy/S5^«IC^ 

^K701(7)^P3fi)22lc^^^-§> 0 3»jb\Jttfc3fel-J:o'e* &*0)fflQfrk>lt&$i 
15 »5fc*<£Ji)c£*L&o El7(C^Lfcj£^ir5fe^-yKTU'r700[Zfct%TI*> 1 O0> 
3fc2Bi;:.'#LT* 10<Dv»j3>S*S704±|C400)afi1Iif3te^^K701$ISLT 

20 $S^I®ltffl^ % Hii^5feSB^fc<fcU*^aiL*^^t<j:y. JEKtt* B&sESB 
melt. Hi£a>^S2(c^^3£IESf3fe^'>K800CD-$pa)Kf®gl$^LTL> 
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£fc*-0)±®{::l45fcJ53*Hl8O3£ISltTl^o B8P806I*. t— /<Sfl807*> 

5 ^AW4g805lc^?fem^WU^it^LT^-5o ©8lc^-r«fe5(C. ftXtt 

^— SP808-e§^P806(7)^iS]lcS^H. i§P'806(7j5fiaaiCfiiSt^tL*o §9 
10 P 8060)55^(7)^— y^SU807lcli, 3t^^8O40)±SP^?>fe^-D^3t$J5 

fl>»«€^«-r*o *fc* *»ttffi**A9tS86si=s'itTt^^ *i*as» 
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-mLfcXff T'ttSS-C£5f-#)> l££o£#'>fc<. Sp°p^14*^^-r^o *fc. 
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S1S(Z)(111)®-C©J?g$^Tfcy. TIS0>^-^SP9O3litbl5£6*lg^>^«£4g 
@10(A)fc«fctfg)10(B)Ufc. S9I^Ltcv'J=i>S«i901(7)|gaiXga)— 

«905ic§t>^x^fc(ioo)®^(^$to^uzj>Sfeo±®cb-$li^^ 
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<Dmm\*. (31 D®HT^Jj£$4x^o^CT% TSOf- /<SJ903I4±BW>-t 
— /^902lcit^T«fcy$l^)b^«m[5^«>:&o 

§gp9043&^fig$^tC5-eilTl-^o^<7)^^, ;>y=i>8*£90i<Djg® 

|Z||P904A<}K^^X^o BSP904l±, 5Onm^t>3^mfSJg0)-9-'f'XlC^i?£ 
15 £3>o 

II^CD^^3lc^^jfi^S3fe^;yKOIJiB^I^*5t^T, B9fc<fctfBl o 
20 ^± v ^B^(Dl|j^a)JKS3l-fclt^>j£^if3lc'N.>K-l?tt. ±ia<7)«fc5^>'J 

y fi & *< it io ■** * <a "e. ^ ^ h & ^ £ s ^ z t # -e # £ o 
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gin li. l§&<&ff*S4lc&3i£*j|I?ft^ 

15 mm^Whteffiti 1 i 03#j£fije£;KTL>&o jAM-ifcj^tLfc^f — 

1 1 02tt_ % §B P 1 1 03i£j2T?l3\ *(D^ffiCD^g^<II^j!>>lwfcoTl^o ^<7> 

02£»J*UW-&#* BBPafiifl-Ctt, 1OJg^P,3OJg?lJg0)^Jt-e-r-/^1 
V£*53^&ffi£JBUT, ->'Jzi>S«i1 101±[C. -7*£*t1 1 64£/\°$-^> 
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m^X. ^ J f^S3021?l±, V , J=J>0)^ti(X>X^>^ff5o'l51lK.li. X 

**$m?z>tefti^<tLx^<o tomm. x— 102© m&&<T*o)mm 

5 (Dftmt* *>U3>attt1 101(0 JE®lC^LriOJt7b>b30JgfIJg^«£-So 

Cilc«fcy->'J=i>StRi ioif»3[c0/Jv/j:^pi I03£ff2j£1-&„fcfc\ CflJi-^ 
li. BBP 1 1 os^^^fcirC^T^T-r^o ^OfS^ i/'Ja>S« 
10 1 101(7) JgBlCgBP 1 103j&<J{2j££;tvSo MP1103I4,, 50nm^b3/img 
S(7)-9-<X(^Jf$^$^So 013(i, S1 H^*Lfc*>'j3>Stel 1010 
£gjgXfi(7)*t!l(7)m^TI&0Jl®Ti&&„ 

@13U:j3l^T\ X-r-v^SAOl -eii. ^12(7)7.-r^S301i:PfiH^» 

¥^^S5tTffflLN^^5^*hVV^^a^ffl^T^>«J=D>^tel30lJi 
15 IC. TX^*f1 304£/**— ->?L7c&. *s*ja>att&^y*y#lkm& 

$jci\T» ^T^S402i?li, 301 ® JplBHcS'Ua^ttfc'Ri 3 

'05£»J**£.2/y:3>K4tRi305l4, £/U:3>£«l30i£K3(DI&»*t 

20 jp(7)*(ceAu ->')^>&Wii30i<Dmw£mk£&&zti~&?xftgi'?z> o 

(7)v'jzi>^bili305a)Jl^tt. x— y<su»iB*co5/ , J3>iHtBli305a> 

titl^T* X"r^S403T?tt % =3>&<fi.1 301 OjSiaf=»rt**tfc->»J=l>' 

t 1 — /\°su^®-e(7)v'j=3>^^b0i 3O50)jf ^cut^r^fctfK ->';=i>& 
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itmi 3O5£J&£L/c&0>. V'J3>IS1 301 0)^-/^1 302(Dff2tfcli* 

5 Scl^T* X J r^S4041?li. Si 205^^5304^:1^^1^, ->'/=3>S^1 
301$g®{W^t>X^5 l >-ifU *>'j3>Ste1301 f*llC50nm^t)3/imliJg 

(B^'hfclHlP 1 303£ff$j&f&o Hi6cD^S4ic^-55g^^pt^^K(7)^S!x 
Sl?tt. ±|2(7)«fc5^^^$^^#ISLfcv i ;i3>S«l301. *fcf±i/'J 

=3>gfci i ot£flii,\TV iijiW»tei i^fcNt^xx^si oa^sx-r^s i 

10 06*-C$lH^fr?o 

-CCDt 1 — /^OOJKtfe^.fcyiS^l-LfcvU^l/S^I f 6l$Jfllvciv&fc*U HUP 
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mizm<mn*>x^tztf* rm&L& : biiirz>mmi\zte^x&*tc& : 5\^ 
?y<fmm\z£^xm'\^mQZtef$.Ltzm'£izit. ^ottz&mftoit* 
10 ^^<±c y ^Rmm^m<m^^tt<iEmzmmx^tztLxi,. w-m 

15 ttfc*M*IHPa>**3*»tt*fc^*fc®^**V 

tt— / W 402*<»fifc$tL*^il-J:oTW/MBP 1.4Q3«»H-Cl>€. f=f£U 

^Lx^a>^y3>**i4oi;©affli-*KWiK*»rt'*"*-^*R«tR 

Jt«*-r«T;U5-»l7 A ( AD (Au) «<D#»fctt^#U:l/Cf** U:*f * 
25 .fc<;i(D*^?*l=T-/5ffl1402)K*»^ 



■miioi ew: r.r 
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H14IC*51^T. &EPAfc«fctf&EPBI;L J^BIO^IrL ^ & to *>_hf£L 

ill*. *>'J=3>S*51 401 (Z>_tS(-T-/<S&1 402£Bfc<® j fcMfc^ffitXfc 
t*T, ->'j3>gtti140ia)±®^b©^@Hi504<DJl^$*-ro^)ll^15 
04^. ^— /N o ^l402±lc+^lc4<mm*^-i:l-<feoT, *WBHP140 

10 3W3KI*&11I11504A<1S/]^ 

5c<D'«'hBH P'< JUT, ^IEf&<&&Vga P (&:fc£$d«fcy * 

^j5e*tLiafitss?3feo>5iisii. MEj£'iEka>'ft/jviBn ic«fcy&££*t*o iot, d 

15 ffil-jtt^fc^ffilcfclvC* ^IElilO)^^Pa>x«ve?gll*NP„ £1)11115040) 

*fc, EH5(c^-r«k6ic, i#jE^aj0/jM^pa)^#$Dii, $/'jb:/3Msi4o 

ifl>jgijBk»-bfc*lpilcfcif : ii)Mi504irj:y«je3*iS®TH*fc<-, *>U 
20 fc:bi % 'c<DA±l* % fcIEfe^ 

tz%£<o&iE'&<nft'\ s ffln<D±mm'Q&>z>o m i6U) ic^-r «fc5i^. ^jekt 
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x 10- a torr. Ill/- h200A/mihi:U ^W>^<*'Stti£ft'J % S<* ^ 

gn7fr£.!gJ?t£3SfciifiAra)K&l£, Ar>t/1 o<!t:a-f c£A<pIfeT?fc&o 

j;y^g<L-c^u-r>-y--rx$^:#<-r^>c:i:ic < j:y > Ar=t/2fij^*T^tbfi 
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•? h a Z (D * i* L<nf<* l> is £<fci\, 

ii^^^HAzt^mfiAr4 J msk^^*y^<'fe'5)^^» akd^s 
20 mmtz-^o 

401 omm±^f&mLx. m^mQo^^ ^w^mmr^z 
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$-r^Azli/jN*<^-§)flilpll^fe-g»o L7b>LC0)li^, X^'ftl Aztt % *$LMS 

^-/Ol402JilCfi)Mll-r*«^i:tt.JKf*. <t-3T r Hl9l=feL^r. ^iE& 
G>«/hBaP.©***Dtt» t- Az<p = d-2Ar < ha-r^^* t ^* CtllCjfcy 
BIJ5CtSff<-r«c:i:I4T!*<i:t^o 

lS]ii^«J:t>a)-C3gaiSI±^?<^o LA^U.-r— '^rtfiPOBtBfCttBBPafitt 
fiA<*£L^^— y<ai©rfEB|-CttBBP5fi'iai=1*rtBILIw<t^. 

±fSLfc*>y3>S|5l±SOI (Silicon on insulator)£ffil^fc9l^Jft£'€ 
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sunt"*-*. za>tis % 'ift<bt-6ft^tM=iccr. ra.i::»j***istft 
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10 (HlifeCD^^7) 

rro%m^^o3t^(D%m^^o3(o-^xmm^ti. attain *y 

15 ■...56iBLfce^5^K«fl)^ie»2l'02t % ^jg^2102£&<ft^;l£S&2l63<7> 

vKfc36^«**4lTL^Tt ALV^7vK<0iB«f*i±, 3T0)'ja'#f*lCit^T 

•|4 v ifeAWS82l05.*^3t5lsS»2l03lcA«tU ##aftK2io'3<DJSyi=1B 
. rit**Lfc3fcJES*JB2l04l=:J:yj5lt**i.<i:A«&, 5fe^jK^21 03a>5fe5SSlJa)^ 

fl^earr*. 3ts»JB2io4fl)Kit«i*^«i:y* **a»2io3©5fe«ai= 
25 P3tf»***v.Tfey, ft*sKa2io3055fesa»i*. ca>»/Map *y5saiLx, 



WO 00/28S36 



PCT/JP99/061SO 



JBJ***VCl*ttl\, C©^SP2102li. 3fcg&8§21 030)1 gmgjj££*lT 

5 -r&-£*<^££oi£fcv¥®gfc2101^ 

2103(7)$fe^SP(^SC2102)l±.-€-CDit^iJS®O-JQa)Jt^ V" 3-2:2 

^tt£:tifg£&yt^ 
jgri2io2T*&^ 

□ •9-fXtH8K.-cfc4*^ H2V(c^^ifiaS3fc^*yK2ibb-ctt;#>hBIIP 

^y^fiLfc3fe*sft»o-»Tfci^jei»2i02Oji' , yc=afi«^ 

*fcy H21 l£3SLfcifi«5# / vyK2 100 icfcivc. 'fljfyJvfiHPiy^ttJLfcS! 
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JByi=*fi«Bt2io4*»"»t, %ie»2io2a>5&«ic^iKi«cHa«»iftLfe 

5 %>o 

022(4. S21 IC^L/cifitl^3fe^«>K21 00<7)M5gXS^^^|ttB^@-Cfe 
>»i2200rtlZ^e^5^Ktt<ODfl»220'lS»««. 

IbM^itS-bKJ&jjfcU Rlfiltf><®/I7r£. % ^*hy v#^*£x^>y(z«fc'y/< 
v'j3>|lJlj^t, *gtfc*yOA*k;g;8L fc&tMi^h^^ 

©«H*Kfcifit;75^KttG>IH»220^ 

x^>y(RiE)|^g|z e k^x^>^ffi^§c<!:ic«fcoTtDflglJ22di0^ 
20 j£tfnj&£fc& 0 ^X^tttUT* tt»*tBtl=ftJby* si02-£3HbK£/Hi\-c 

^-x^S503T5»4, 3fcSltJB2202^rtKr*. *fi»*0)IlxAu, 

LTtfi^o *Slttt2202jfcK"lf £CfclZ'iy % ft*ft&rt$eflr*-£ft£ 
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JlSlCJitlg-r^., #3ia£S§2203O*mi*, »ft->'J=i>-*>SHte/'J=i:/«*fl> 

10 |g2202T*§^;l>;k:fc*?5^ 

fc2200<&aM£X«j/^>y U S450)If ^$fi<-r$o #£ltH2202(Dt£ 
^5yKtt<D$'K«£^ie^2204^ tf 

is a^o ... , 

XlZ % ^T-^S506T?li. S«C7)^MJJ:y3feJ5ltm2202^fc^^JSm<D 
x^;/^$fTlV — 5fl5p~2OOnrnajS(D^#*«)0'J x BB'P€»Bfei"*i:RI 

20 i*#»22p3<Dfc^i::ia«*-4B*i*^ 

£&SU2205#»$j££*V&o A.FM»f*ll*l=|i. C0)l5eSP22O5(DlI^*<g? 

y^7-f ft«€ffiffl>T. 7fe^je^2203±i^x^-f >y$«m-r^x^«$ 
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IIJ1U 7***t£^$-->7"t<So *0)&* 3fca*2fttt2203£x?^:/^U 
7*?#£I&£L-C, 3t^K2203^/^-Zl>^-et-& 0 5fc#&l§2203a> 

X^r^S508T?li, 3fcg&|§2203(D±.®(::ftJ5atl!g2206£j£l!I 

10 -3tJR9tR22O6$St^*C:tl=J:y,.**aKK2203rtSe* , #"*3te*IBPI= 
J2l-t(cSLfc^*ll=J:y.* H21 lcwLfc5aa»3fc^K2ioo*#«T&.*# . 

^ssoecoxfiomK^ 

15 .SflF»"C**. 

*«M©|l3teO!)»»7jzfclt*5fia^3fc^^K210'0-CC4, 3fc£RSt 

^*a«fe**Lfc«ift*LTfcy. *fcft*«K©5feai=tit«t**s«tR2 
io4coggpifiia-ei4. '^^aaoa^w^ftjaTtfts^i^Rt^aai* 
■Lxfcy* ^jea2io25fiia-ca)*a5fe*«/h*<>«cy* aftstfa^io^afr*^ 

20 Tl^L>l5iBW2l02j:y^*a)**^ffia»**SSC=*^*-fr*Pi:** 

25 a»*^^K*»rit-r«f7u-r<k^ea^j:6. $fc, ->UD>:?p-tz*£frctt 



PCT/JP99/061S0 



l%TliV02l4M^Lfc5fc£t*Jl^ 

10 #<&i8'M=*?TV*<&'ifi«^^ H2i *>ic 

H23ic % WE3fc^U^^K€W— -vOa^attit^^tTU-fttlcEB 
Lfcifi«S3fe^?K7l^23'b0to«J*£S^ 
25 4O(Di£^3fe^yh*2301 <DgjB±ffil-****t**5l-#*a«&23 

03^»fifc*4l4« 3fe35230'2J=i:oX/!Bitt**lfc*l** ->'j3>gttt2304<D 
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i&m~ft&+&ftmfc&2-303<D\mil®\~m%2*l* afc^2fcS§2303F*3(::A 

30l(7)3?3gaJjfi)2I^A^*i*o i)!i^f:3tl:<l:ot, (D^^SPA^ttofi 
0<D7fe3SlC^Lr, 1O(DvUzJ>Sffi2304±|C4O<D3fi«ff3fe^yH2301 

024(4. ||Jg(D^SQt^3h>i>5S^ll3t^K24iDO0)— SPCDBf® S^^U 
15 tt^o 

B24|Ci3lvC, SI»CP»®8lZff?»3*afiffl».*^vK2400l4. ^t£0>^ 
7IC«3b«^«»#^*K2100i:H#fc v *^ 

3&&S52402£. ^SP^<D3feO)efig$fto3fe^iK^2403t. 3fe^iKK<»m 

20 mizMrfteti* ^^^Krt$em-r^5fesssfr*3t£itJS2404i^y«s^ 
ifctt24oii-»rii*4ifc^* #uKa>iinc*2sa)*HBi=j:y»^*ttxfey^ 

25 fife*^ifc**a»2403tt. 2«i»TfcflSftfc».tt£«i:*. 

K2403a)^fflaiiMm-ca)e8S3tea)®$ffftii. 'h£<#y* *-ct?a>3fc£ifcn 
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||Jte<Z>ff2S8lcfcM*5i£1SIBfc^ 

10 eixt/x^^^ 

MMcDEmi3^^ ->y=i>£ 

y l @ m t; £ y isfoft a <z> v • J ^ > £ n m $ -a- . x*>>> ^-r c 

</>*Sm. *>'J=»&ffi0><ioo)ffii:(i i i)®£(&Jgf£«fcy®:£ii<0Mfc£®* ? 
15 Ux£*^S 51 ZlZ^Ltzfk &OSmtj;h2fSL6> MB€*0 Bfl*&2207£*, 

25 #£>*l&o 
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«ttK**it,K»aiBcoaJita»sfT3ci:*-c**. 

(Sifca>»»0)" 

15 IH©£ll^»»9lCj:Safitt»3fc^^ 

B25lC^f itt«»3fc^7K2500|Zi3lvC* &#2£*&2501 |± V 97?K2502« 
3725O3*5J:0f.^5^K25O4^&fl|rtS*tTfcy» U— tFA*(H5«l8)36 x & 

*fcs#a&&»250itt.:5£IM*****#^ 
20 ?K2502 % 372503fcJ:tJ^*K2504**&liJ***LTl*£. %9& 
.az t 501»4-,a72503©ja^**^^K25b2fc'«kV^7vK2504a)H^f 
*«fcy*#<tt*J:5l=«JS**lTl**. ±ie^^K2502l*. CVD(Chemica 
I Vapor Deposition), &«$<D^&|::*y % X»<b£*Ra>iita 

25 ^g$4x^j£ll^^ J r--/N 0 ^2502aA^$^*L-Cl>'2)o £<Dt— -/<ft250 
2a<7)7IjSli* *<©a3b<«[4-^y>— h;u0)«/MHP2SO2bi:**L'WS.'r<i: 
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^7^K25O20)^®lCli, 8ft/J>§aP2502b#ff$Ji!t£:h.TU&o ZO)®L 
=37.250314, ^5^K25O2C0a®fc«t^— ^3^2502a|C^oT, ^Mfc 

^HOJtmic^^x^i^*^ itm4*a)=i7E^S52503ai:, ^-/<^25 
5 02a£S<*=37&^25b3b£A<-(*KJ&j££ft^ 

4%£fc, 3725030)a®i-fc(t-5-^jb^Sfta)lft«JC t fcoTJK^tt*o 
£ tz ift m 88 2 5 0 1 (7) - ias 2P 2 5 0 1 a 1 4 . =3 7 2 :5 O 3 0) U 7 E f& SB 2 5 O 3 a 

iwtt. 7;u5^^a(Ao; ^nA(cr). ^(Au)^<b^sik^J^m^^^^ 

10 ^^b>«^:SSitM2505*<^i^fi£$it^Tl^^)o C10)&&tiil25O5l4, =372503(7)13 

gfc2506!4, ^y=3^ 
^*&2501)(7)a®I^^J^^«fey^^^3K"CLA*o^fc. S*£2506£* 

*Bll®&££l4/a£:tfi2506<h$^K^ 

ii£KI4* i&?Iif^yK256d(DT^I-S^L^^IS^^{*^iBI5$ttSo 
20 ±.iaE&J&im!»' ^ 

ivr.fEfi&tti4vtii^L^ 

25 ^^^P25O2b«ttfi0l^(*a)fB^St<DH$ : ^'J> 
'»D2502b'(0SajK*raftli*#*M^fe*..4^» tomtit. i£^f? 
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^lci£*gf? ft^y K2500<Z)&il£it S $LTLn-5o Sfe'Mfi P 
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